Properties and functions of the storage sites of glycogen phosphorylase.
Glycogen phosphorylase (GP) is biologically active as a dimer of identical subunits. Each subunit has two distinct maltooligosaccharide binding sites: a storage site and a catalytic site. Our characterization of the properties of these sites suggested that GP activity consists of two activities: (i) binding to the glycogen molecule and (ii) phosphorolysis of the non-reducing-end glucose residues. Activity (i) is mainly due to the activities of the two storage sites, which depended on the ionic strength of the medium and were directly inhibited by cyclodextrins (CDs). Activity (i) is of benefit to GP because a high concentration of non-reducing-end glucose residues is localized on the surface of the glycogen molecule. Activity (ii), the total activity of the two catalytic sites, exhibited relatively little ionic strength dependence. Because the combined activity of (i) and (ii) is deduced using glycogen as an assay substrate, the sole activity of (ii) must be measured using small maltooligosyl-substrates. By using a very low concentration of pyridylaminated maltohexaose, we demonstrated that the GP catalytic sites are active even in the presence of CDs, and that the actions of the catalytic site and the storage site are independent of each other.